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P R I N C I P A L L Y because of the recent development 
of high-quality radio broadcast ing, group address systems, and 
sound motion pictures, the acoustic characterist ics of buildings 
are now an impor t an t factor of archi tectural design. Using 
the work of Sabine and others as a basis, i t is possible to design 
studios and audi tor iums to give complete acoustic satisfaction. 
However, since the sound-absorbing propert ies of various 
acoustic and building mater ia ls differ widely, i t is necessary to 
determine qui te accurate ly the sound-absorbing coefficients 
before reliable reverberat ion calculations can be made . These 
coefficients have been measured previously b y various means , 
two of which a re widely used. The first of these consists of 
covering the inner surface of a specially constructed room with 
the absorbing mater ia l to be tested. The sound-absorbing 
coefficients then can be calculated from the measured rever­
berat ion t ime. T h e other method is very similar except t h a t 
instead of covering the surface of a room with the absorbing 
material , the mater ia l is placed on large panels in the room. 
B o t h of these methods as well as others which have been devised 
are accurate b u t necessitate the use of large test samples and 
are somewhat slow and expensive in use. 
This paper describes an electrical method of measuring the 
sound-absorption properties of acoustic materials. Both the 
equipment and method can be said to be simple and rapid in 
operat ion, and inexpensive. Wi th this method, the sound 
absorbing properties are determined by the effect produced on 
the electrical characteristics of a loud speaker by sound waves 
reflected from the absorbing material . The test equipment 
includes a relatively small wooden tube inside of which a loud­
speaker wi th a special mount ing may be moved back and forth 
wi th respect to the end of the box in which is mounted the sound-
absorbing mater ia l to be measured. I n addition to this equip­
m e n t there is simply a vacuum-tube oscillator wi th a bridge 
measuring a r rangement including the loudspeaker coil in one 
side of the bridge circuit. 
Advantage is t aken of the generally known fact t ha t the 
electrical impedance measured between the terminals of a tele­
phone receiver or loudspeaker is greatly affected by the location 
of the device with respect to reflecting surfaces in front of i t . 
The effects of various sound-absorbing materials, as reflected 
through the adjustable loudspeaker device, are t ranslated 
through the bridge readings into comparable figures which 
reveal the relative characteristics of different samples of m a ­
terials. Al though the tests which have been made and which 
are described in the paper indicate t ha t this method gives 
consistent results, i t is believed t ha t the device can be made 
even more satisfactory and perhaps arranged to give the sound-
absorbing coefficients directly as an indicating-instrument 
reading ra the r t han from the impedance-bridge settings. 
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THE A R C is defined as an electrical discharge in a 
gas or a vapor in which the cathode drop is of the order of 1 0 or 
2 0 volts and the cur rent densi ty to the cathode spot is of the 
order of hundreds or thousands of amperes per square centimeter. 
For a n arc to exist i t is necessary t h a t there be some mechanism 
for producing electrons a t or near the cathode. Unfortunately, 
there is no general agreement among physicists as to the mechan­
ism which produces this low cathode drop with the correspond­
ingly high current density which is characteristic of an electric 
arc . I n this paper the au thor reviews briefly the different 
prevalent theories regarding the low cathode drop in an arc, 
offering discussions and interpretat ions based upon extensive 
research work carried ou t a t the California Ins t i tu te of 
Technology. 
T h e au thor divides his subject t r ea tment into four general 
p a r t s : ( 1 ) the cathode drop in an arc, ( 2 ) the normal cathode 
drop in a glow discharge, ( 3 ) the abnormal cathode drop, and 
( 4 ) t ransi t ion from a glow discharge to an arc . I n each case 
prevalent theories are briefly presented and discussed. 
(Α. I. Ε. E. Paper No. 31 M 5) 
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